Cultured mosquito cells have been shown to support the replication of several group A togaviruses. Although titers of 108 plaque-forming units (PFU)/ml can be reached, there is generally no cytopathic effect evident (2, 7) . Instead, a chronically infected culture is established in which cells continue to divide and virus is continuously released. No increase in titer is found when such cultures are superinfected with the homologous virus, but heterologous viruses produce normal yields (4) . In this report we show, in cultures of Aedes albopictus cells chronically infected with Sindbis virus, that the interference with the replication of superinfecting homologous virus is complete and occurs before there is detectable replication of the RNA of the superinfecting virus.
The A. albopictus and BHK-21 cells and the media in which they were maintained were described previously (8) . The wild-type Sindbis (SV-W) and Eastern equine encephalitis (EEE) viruses were plaque purified and then grown to stocks by infecting chicken embryo cells at a low multiplicity of infection. Extraction of RNA, sucrose gradient centrifugation, the ribonuclease digestion of labeled RNA, and the counting of radioactive samples were all described previously (8) .
Chronically infected cultures of A. albopictus cells were established by infecting monolayers with SV-W and thereafter splitting the cultures at intervals of 1 to 2 weeks. Within several weeks the virus titer in the medium dropped to between 105 and 106 PFU/ml and remained at that level. After a number of weeks it was noted that the plaques produced on BHK cell monolayers by the virus from the chronically infected cultures (SV-C) differed from those of the SV-W (Fig. 1) . Not only were they noticeably smaller, but instead of being round they had an irregular stellate or sometimes sliver shape. This difference in plaque morphology enabled us to differentiate between the endogenous virus (SV-C) of the chronically infected cultures and the wild-type virus (SV-W or EEE) used for superinfection. Peleg (3) also described a reduction of plaque size following serial passage of Semliki forest virus in cultured Aedes aegypti cells, but it was not as striking as that shown here.
When cultures of normal A. albopictus cells were infected with either SV-W or EEE virus, the titer of infective virus increased more than 100-fold ( Fig. 2A) . With both viruses the plaque morphology was similar to that shown in Fig. 1 for SV-W. SV-C cultures of A. albopictus cells were then similarly infected ( Fig. 2A) . While there was no increase in the titer of superinfecting SV-W, after superinfection with EEE .the yield was nearly as high as from normal cultures.
Since in this experiment we could distinguish the SV-C from the superinfecting SV-W on the basis of plaque morphology, and since there was no increase in the titer of SV-W, we can conclude that the interference with the homologous superinfecting virus was complete.
SV-C cultures which were first washed and then mock-superinfected showed a 10-fold increase in the titer of SV-C by 12 h (Fig. 2B ).
As would be expected for a chronically infected culture, there did not appear to be the usual Figure 2B also shows that the release of SV-C virus was not affected by superinfection at low multiplicity with either SV-W or EEE.
To investigate at which stage in viral replication the homologous interference took place, we next examined the synthesis of intracellular viral RNA. For this purpose we used double-stranded RNA (dsRNA) as a criterion of viral RNA synthesis.
Normal uninfected cultures of A. albopictus cells contained few RNase-resistant counts and there was no distinct peak of radioactivity when the intracellular RNA was resolved in sucrose gradients. When such cultures were infected with either SV or EEE there was a large peak of 20S dsRNA (Fig. 3) . SV-C cultures which had not been superinfected contained much more RNaseresistant radioactivity than did normal uninfected cells, but the major peak was at 12S with only a shoulder at 158 and a small peak at 20S (Fig.  4A) . Superinfection of SV-C cultures with SV-W failed to affect the pattern of dsRNA (Fig. 4B ).
In contrast, superinfection with EEE resulted in marked increases in both the 20S and 12S peaks of dsRNA (Fig. 40) . Why infection of SV-C cultures with EEE resulted in increased amounts of 12S as well as 20S dsRNA is somewhat puzzling, but this has been a consistent observation.
These findings show clearly that under conditions where we have demonstrated homologous viral interference, the block in the replication of the challenge virus occurs at some stage before there has been any significant replication of the RNA of the challenge virus.
It is unlikely that iinterferon plays any role in the homologous interference characteristic of the SV-C cultures. 6-'H (26.6 Ci/mM, 10 pCi/ml) in the presence of actinomycin D (4 pg/ml) from 6 to 11 h after infection. Cells were then harvested, and RNA was extracted as described elsewhere (8) . or EEE virus (C). All procedures were as described in the legend to Fig. 8 .
plays any role in viral interference in mosquito cells. Evidence has recently been presented for the existence of defective interfering (DI) viral particles in stocks obtained by serially passaging SV in BHK cells at a high multiplicity (5, 6) . In our experiments we found that cells infected with plaque-purified virus contained only one species of viral dsRNA and that it sedimented at 20S, but that cells infected with high undiluted passage virus contained in addition to the 20S dsRNA a 12S dsRNA which could be the predominant species. We have since provided direct evidence that the high passage virus stocks contain DI particles (Shenk and Stollar, Virology, in press).
Since the normal A. albopictus cells infected with SV-W contained only 20S dsRNA, it is striking that, in the SV-C cultures after several weeks of passage, the 12S form of dsRNA is predominant and the 20S ds species is only a minor constituent. The parallel with the BHK cells infected with high undiluted passage virus is intriguing and suggests to us that, as in the BHK cells, the shift to smaller forms of dsRNA in infected cells probably reflects the appearance of DI particles in the SV-C cultures.
The possibility might also be entertained that some cells make not DI particles but only defective viral RNA. If the defective RNA could code only for the synthesis of the viral RNA polymerase and no other viral proteins, this would still allow the replication of more defective RNA. This system of self-replicating defective RNA could then constitute a stable cytoplasmically inherited property of these cells. Intracellular defective viral RNA alone, even in the absence of DI particles, might interfere with the replication of complete viral RNA in the same way that defective pieces of Qj3 RNA interfered with the synthesis of intact QW RNA in the in vitro system described by Mills et al. (1) .
